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Th 0 object of this thesis 1« thr«€>-fold| first, to or-, sent a 
pief?er ia '•teicl^ a correlation h4*s b«cn mdo of the existing theories 
cad ^SJsl(»n fonaalia* perttjisfint to the of prastressed o-xioret®} 

mcondf to •prply tb®ee existing theories to th® cisai^i of a perticalcr 
structure ssKi Uiird, to corparo the structure so ieel^^ied to « 
eiallci'* structure uelnit conr^ntioml rcut'orcud c-’ncrete 
proccsndm-as* 

m the 8.ccosr.?j-tai5!scnt of thrse objectives the isutaors have a*de 
no attes^t to prfsent oriclnel iheorios in tlu9 ’-^riT&tion of the 
design for.'aulm* 
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5n« duvalctpnwt Of th-4 thooiy of ]^n»«ir«ff8t{K^ varlott* ooocrwt# 
•truoiur^t i» no% ovitir4iIy n«w* nor In viie &£splieft*>lon of Wio vh^noiy 
to aatual constriiotlo® ti»kRO'*n hy i?ov OHfrtaln uti-uouirois 

Basa KB olrcalsr s^vasmTtt vosselB ihl* t;/}?# of oo ;#truoti«i I* wide¬ 
ly a»«d« For othar Btruotur^il tsariborB, ospeolKlly strwlfUit coai- 
tho A.ppXlOftllon l» mch Il^ilted st Urn prsnent tlr»« 

5:ii* «*. thorn fool that tho &lv*ata,:o« to be f:ain»d by uelii®: greetroB*- 
Ing In ail tyfsee of oi&istruotloa will eventually beaoae ssoro wldoly 
xnoTO# sad hence the grooe** will find *v«> 2 wlner®aslijer 8j;.pllcati4m« 

;h9 objective of prestroseiis^ oa^erete con«truetlc»i Is te 
ollrdLaate* eonorete tonsile strosses under dealiyi load ocasdltlciia* 

Thie osablas tie dosiimor to ntUlzo t^ia hliFjhor owj^rosalvo stresses 
of RKKlera oonorete md the high taJtaUe proper tie ■ of oold drassn 
etoel vilre* 

In t;en8r?d» the establlahfsont of proetrosalae' is aoaoopllsj'jed 
by t»R«lo»i«s the steal reinforce:ent before tno lOfWl la applied, 
the stretohlns force balnj; traasxiltted to the oonoroto as a ccaa- 
pjosaive force after t. o c(a«:rot 0 lyfcs *ttair»d sufficient atren{.:th to 
tiake Vio stresses ttjus ap;:lia4* In this ismaar, stresses of opposite 
slj^ to those ooc^rlsf? undor load are la^artad to the structure* 

One Of the first proposals to «a© prijetrassln^;^: «»»s Me by 
JSiak.MGm in lo80* Che skrthed autt-'otted »«* that of streufth «niiv' the 
strasture by tlfhtentaij the rwlKforoo.iOnt to a degree not dataralnato* 
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7J»» id<»a was Oftrri<«d {urVx&tr ;Ai:jadX «st;.^liK£MK^ h liieii ut ih-> 
eono£wi# t msll9 siraua ttna to tato r«vt5,i0<.l(;ft »» ciraaKtn :• in i.ii 
wozk M 4id not* howoV'W, {jontfldar Xossas of Ui» Initiai £;^i«« 1 .r 9 «a arA 
juinao Uia oountoraotlon itow to n%iPaitGhlrt^ tne irolafoi-owasat was mly 
f«»rUally ©ffstotlva* worte la this fleM 'ay 

FwysBlnat# and otifes a errlTad at «. proooss w^;-v«reii»y full piwstnQsaiag 
was oil ^o®sli»l9 iossos coaaldsriiNl orsiCkXsaensss 

iolBg |.!:a»i*aat»3d dus to ta# abwsnos of say tmslio stjwassB la ths 
oojiorots urdsr laM* 

fjs« jssBst iwosatwcrfe in pe&9tro9»ln^i alsia at r#n»s:w‘.it« to ui* 
«arly f-roijosltleas* unrimtt hasyo Itaoji to noitlovs tf* 

dsetrod <i«gr09 rt prastiwasIs^Tj mil tfe# figtijlfejatlon of too groassa iats 
bStta sxtsndsd* 

ia g€S4«»l* t«o raalands of at^giyla^t taa Initial gxwstwss »j» 
u»a4| gn»»strstoiilKiif; iwsd ^ost-*8tr«tsfilKg* Tiw* t^Tr* Imdlesto 'afci»ta«r 
tjsi ttJnslcnlni' l» cairlsd out Sofoi**} or aftor imadseiisg;- of thm otsi- 
orotn. ?;Uii gro'-stpataiiljtt* tha aoaoroto ro^jsalna In tn© sold «atll 
t^io otratahirjg c«m he tKi.'^SfEl^Vid to th© niammie By Bojrai* At tl» 
oul«©t &© ioasilo foro® in t!i« atosl Is fe?:oa at tM ©.ods of to© 
jaoM ^ epool&l srsoJiOrag©# ^McJi ari* stt.iaQe(^-a«ati|f rojnotrsd* 

a* 09 t«str 9 toniif; l« a^jgilad vhon tiaa ooitorsto toMi hsnlQiisd* in 
tiiis mm p&r:mmn% aneitoyt^sa at liia onda of mo stractona tmisalt 
tim s<M^r'S# 8 l 0 a to th© oiatar^to, tijora Bslnj' no Bmd bstvocij mo son- 
ersta ssssd. m© stool* 
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Zi%h it cf tn» gtretchltt* forao lo 

tiHs ooadMW* ialtlil proatroB* l» i»»dlBVily r-^duoad duo to tn« 
sl-5illc daforaatlm of i;iB «oo«r.i[t« and to uhloh lensaa 

ax» g^odu^tllj by furtlinr aitrlnim^:^ «asi by ijlaatic flow of 

conayseba* Hth post-stratahia*: to iftsaa# diu) to alaatis Aafoiraa- 
1il»n and to tna Initial a.xriHJ..ai;-,i %t9 allfiiiiatoi.* ttiwB to tasa of co.,- 
vsntlonal ataal la gatlafsotory* 

la th© of py«»tap«a»ad atraota-ras to ssKt^aw of to etniC- 

taro will 4«t»r.ain« iKtilofti of td® vaiilCttB of groatrsosla^; can 

bo ttsid tsost sdlT&nta^xae.aiy iiJiid 7;Jiiah tyjfes of aatarlfel# are boat 
acltisd to to jab. it a»3t b» daaidad at^ator ftell or ^stHslX 

rill ba umni, hsjtstd on ths chainstaristioa bj tlisaa 

t^o ^thoda* 

la foil py«str»ssl5G to atrotoiilarj fora® 1® of aucix EMa^yiliud® 
ttot a© taaail® *tra»» occvar* ondar isoyfeli^^ l<^d ftad tuna crae^®»»- 
n*8* of to conamta la '^bls inttor <moXIVj la* cf couptw* 

hlnhly 4«#irabl9 lit praasstra vocsaaili awcit ®8 |jlp«a and tonSia tatiar 
prBBourj* Due to to fact tot tJio ocsjcr^t® oaa be j>r«v«ated froa 
cracb:lag the sectioao of oonarota can b« treated ?*e » jboao: 7 auoa# an- 
torleX end ’.no desisja is not, toji?»<t»ra* baaod on to '*eraofc«sd eoctlon’* 
aa l« to ease la ttoo coovontlctial deeD.;?!, Chlss sibeetioo Of oraoits «aA 
abisKiC© of t<«iall® etroaeot In the coaorot# alio Inorassea the aa-^oe 
raelstttGoe of to cojicjsjta* in aorta in cacea it all©'*© the ooonosslcal 
ue» of i\i£t atmagth atoi* The atmln of to *tr«o»um at to relesi® 
of caaiprasalca to to ccncr-sta lo {: 3 !*oator than under rontlnp load* 
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wrileh waiQainiltaMts a nl^rh a**rly o r«i^r.j»»lva atroa t., and vhlch ctuaa 
Inoanraaleac# for Ir n#,<9rlin.' aa*s uaxtAlrij; ^irooaai ^j'oduota* ainoa my 
adtiltlouaX a train luxa te t>« awl4e4# 

In oaaat wliara a«s«noa of ornaka la not meassary a« Iti aa.'naat for 
©atcm^Xa, partial ^rwatressln't 3f%* «« asorw sdvanta^ioua* In tills eaea a 
wanllar alretchlnf; foroa la r^utrad aal l« to only ii?art of iha 

total wlnforea'oont* Cliis ha# &a affoet on tki» aconcsy War full pr#- 
strasain^ bacsusa of ti'«o rad»otiem In i'abrlcotlon ooata an4 'aacsuMs cC 
tbo floater mm at M*!n.Ula :3 prscaat g,rBii.;jots* By cowtrolllii^: tiva tV^ejziNS 
of initial proatriss Ui« atmln uiidar wjfeliio' {da float ion in ttea 

ca»« of ^nait) 'do contrallad »o as to c^toia •a'y- dofjrao of dofloo- 
tlon datrsraoa ti# lislt# of xha laaiio ilofor-^aticns as^ ixoavy ciwt^^tlnf of 
tJin acm^proatrsaaod otroetam tii« ©xirraaly arsmll d^foriatiosi and 
ad aono* of sraaka in faily prostro»s«d »true tars* 

In tlio cloeitia tuo Ioanns of tiia initial pr»str>8s aonti<nwd pro* 
TlouaXy anst da o-'^naldarod la orclor Umt t.«*ia final oouprosslvo stress 
in live oonoreto prior to tmtdinif saty bo B*>ld within tfca Units dealrod* 
these losses ar» coaspnted mad allosrmiae siatla for t;h^:n In the ijartloalar 
ease at na..<d Inaraasln® tho initial prestreas In tSio steel* 
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cf pi-sstraemlrv; to particular otruotur^a 111 now 
b« oosalA«roA« Slaoa proatraaalii.* is mat »a.T»rst3ij.*OGualy waed In gres- 
aura vaaasls, %hl» tyjiO of atr'actum ■srlll iso cenBluorsd flrat# 


,Mjii 




CmV'.jntIcn«d ralsforoad assoraW plp«a hv’?® bem a*«d la 'watar 
aappiy XliiQM iST ;^ar» wli&la tho liu-dtatlcaa of Inwssmi^ .praaourwa 
aaa ext-amal loaiiagaj Vat wltii th* Qosf;ar)atlv*i^’' r^joaiit daTelopaoB*. t o£ 
^dro %oan4. prafstraassod coacrote |iip# gra^atar Intoraal press«itjs cr-yi bo 
oarfiad aid gr#at#r raslatSKoa le o-tcsmal loadlji^' afforded* 


5iio tflro nRxrnd proatrassod coasrwt^ prassu.ro pipe Ma i«lvmtan:o« 
of •ooatesf of a tool swid quality of orROstti* to satln:^ ea(;ln»»»rlaj; d«- 
sli;:a« for high groaauro hsMc# fha stOf^titude of i«tor»ial prosauro r«- 
ialtlai'; froa hydrostasie head ejid axt^m&l loMln#;*, to bo ro»l»t»d by 
tha plii* will ijevem t<is design for <^ojitlty ef «tool alra the 
(teaisraati of pro«tresa naoaaatfi'Xy to use la tha wrtpping* 

iiefer to ?lg»ro S{ 

fg »tr«M0 In ti-M <t90lv p«8*i* 

f'n «trti#8 in tha stool dn« to intom$^l prsssur.. • p*t«i* 

£0 etross In the oonoreia* f.e.i* 
f»Q radaotlen In acariorsto prostrees* g*«*l* 
sraA of 8te«lt squ,'H*» Inciios* 

*r»» of aonci'ste, s<juaro Inches* 
r lateraal rMl«» of pipe* laciios* 
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% t «»Jl or mail Inotio* 

j? intMRiAl |iros«ur»t p*8*l* 

Sg !!iodttlafl cf olftciLolty of stool* p>s»l* 

Z jsodalua ot or ca:io:«to» ^.s*!* 

w 

« SJj/So* 

^ aoroi*atatl»n in sSo«l# p.r UiCA. 

6^ iloi’oi'asation lu coticroto* iiwhoa i>or laoU* 

1. thii Stoll is with a \lvo In t«n*i^n tiiero In proa»csdi 

{«} a tonsils »t3ro8« bi tlio wiro, fn* 

(i) s cos’jprssslfia atrass in ccncrotw, fc» 

In this iiorlrailcn tMe swara'O stnjss In U;o stsol »ad l» tto oono «t» Is 
uo«4« fto strass la ths stool taost di.a stress In tto otnciaita to 

aifilntnla oi;tilllirl’a!2, hmsiaet 

^0 ^ ■**** 

For 1 laah ionstfe or slj?s ao * t# taosw 
fc » 

% 


Zw oiion the ^rsstrvtsssii gls^s l» sKiltJoctoU :o Intonicsl iiiwsaui* 


thsrs Is f.mducod* 

Ca} An Inorsoas in the stool prostruss 

(lii A <lssi!'®«»o in th» ooncrata pro cos^rsssloa* 


.Monco* for #^ttlli'»riu!»« 


l»r = f»g AS ^ A« 


4- -HE- 


fltnl do 


f»o 

£0 


8ttt ds S dO| tftamfors f*g sXlS: 

% 






T.fci«no« t*n 


Z f *a Ja£ ; 

BO 



Hoik# whictin i' laoraaiM) La RLaol sLt«>« necoRK^Jaiylnr' UiO 

daora^tt* In oi5»ior»59 prt* 3C!a..r««*l''» duu %q /^rsinmr*, 

th« O'^acivL# l» as'Xi'sad to tsJco m tmalXo str,>83 %h* limit of f*c lo 
%h» jaagnltada of tn»» sonorjts pat)at.r4«6 £c# th'»r»for:u 

i’r • ofo Ag *0 Aet Ac * t for 1« lercUi 
B m $9 .iMfJkJtJkl 


t 


fO * jCE. 


m AS f t 


tho ourrs# l« flnarti I t-aAon fvixa && ertlcls iy Sai:' a> vropjjs 

in A«C«1« /rocacdln^s Islustrato a o^u Jasi£;n for my ono 

gartloalar glpa ■‘■hlch I# tc a var. in^; njh'drostitlo hord* 5y 

liolh dasL,j:!;) o«|t»3tlon3 m same sol cf ''Ulls » acnvnnlent 
rogld S’'iatlriB of tlw stjwstlona is sa.illn'aXo. i4» cxam-lo to lilosttnto 
tits uso of imm aorrss is ss follosst 

Sti^pos* a pips with a /.load of S§0 p*s»i« Is ;o 's« ua«d» 

Jni'irin.* sh* carros wltft 250 jf:«8»i* end horlsontiily to u-s 

laVsrdal praas-^j?* cax^«, thsn v artlcitlly to vns firw® ourvs* read 

directly tha ar'»a of atsoi M»coaa»i^v gsr foot of lariijryk of plp«} Sa 
this ttasa 0.04 stiusn* lnci«3» foot* 


7 




I 


?ho }ir93tti in lh9 am f pr intjs&siiiif ’:>uld h« la tMt 

oowtuuctloa of ft miftr ex «»a»i @l^9« 'Ztm t^oory at heiro 

frftftcntiiti ms fxc« n ax^lsls In ^ A«C«X. pu^licsitlcii 

*3l/0” wfciais was tsrliXon ay uoncd-’x Joisa Mason tOXJ Viarloua 

Othar artlole* <m ih.9 m2>» a'.udlftd In ©cnjunollca with tli* d^sijgu 

px»«i>ati»d in this ift««l«| hosiftv^r It la Usa ej^lnlon cf %t® authors tlt&l 
ht* aoifid* r Meson hes grossntad tho *Bo«t atjK3l»» mi& lo^jloai dtaviXoiteanl 
of -iiwi mo»»»iixy &99ii^n fotiMlm* Omiy um mat jptrtimot fomulao »U1 
bt ijr^soatoa hero# For a mm cosa^^lote dav».»iop.:.ontf mi for ojuaetplos 
of msa of m ««9 i&rtsalm rjforonoo ta hi* Cosii’r* Mason*s article cr 
the O^asl^n heroin pnsmat&d is mt[::ce«tQdm 

Consider a rlss- of oonoroto ¥.lth a iv:aii of fttool laid 
aroand Its axlwrlor sarfaoo l*al not strassod. 3y aams of a inuFyiasklo 
or oUior aiaonmloai 4#vlce kmp the aonfi ualli It Is 

»iro»B&d to the initial sWsl strsss* .ho total Inltlfel for©« ca 
the skftsX "kisofl vi »• ^ *al. ^hia foi'oe mast, of conrso* bo la oqul- 
liar to wlUi tii'v foroa* In tha ocnerata rhir;, haucas 

^»l s ^ol ^oi 2 i? ^si ^ 

.liipposo ncfw that tfo« pr strossod rln^ Is aubjaotod to »n Intersnl 
liydrostoils ,.r««»4jr-; of i} ii«.r unit of loat^th nasi tfio ntdlns of tho ring 
la then tn*» rto tora on* t la fc ® ecj.rijlami oo»ar«t» anl sto*! emo¬ 
tion l8t 


0 




w 





? 5 q it* *ha ianxlln atr-'RSos dua to rlnij t^sloti ftrai 

for Uv.j 0 . norat-o « ? _ 

(AO a zxAfl) 

for tita ataal s _a!?_ _ 

(AO f OAS) 

Where » • .».-e 
.So • 

Cite ooKSluad final atraeaaa nret 

fsr tne oonsr-jte fc * -jsfsl <• f 

IC (1 f Bf) 

for th« atoeX fa * ftl f _ 

Am U f »P) 

4s B-son froa iho aliove aqisiSlona %m Initial ao:^.r-SHlTa Qtx^M 
la th» o«io«t« waa ro4uo«4 av»l th-s Initial -»tro«a l-j tisost^jol wa.-t 
lner«aeo4» ?or cOTs^lata Insuranoo aj’alnot crackInr* tbm ueual grecoduro 
I* to coasldor tho 0'4jla«a stro'ta la %ho e^noroto acual to scro* •S«t- 
tlfV 3 tha oi^tmtloa for final omarmXm stroma s'tiiml to aoro aa-l 
for tho Initial at>dl ati^a* no havei 

fal 5_2_. 

AS (X f ftp} 

litian s 0 total ring tension »ist i& C a&aa 5^ Uto BtaBl, 
hBnce f m fg • ©jeTOfOWi for tte Initial at>»«l atn»«s 'sra hsTS; 

fil a— 

1 f np 

fhta is# howBeer* ^awki on Sia» aasna^jilon that tii» conoreto ho» 
imvoB mo a garfijotly «iaotlo mtertal wltJi no »ferlnkaj>»e« This aasurag?— 
tlon Is* of ocurse* falss an4 a corractlon to th« initial Btrass mast 
be taicsn Into sscofejat d«a to actual shrinkaf:a* T ha stsal bsiidg oust 
be fleon sn actual stresB ouch that} 
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» Sift vh9V Q 

X f np 


siirtnX»,i^ ODOffiol^nt* 

(for darlrmtloH of this lait'ir aquavloa *a<» »«Clr3ular Concrat.9 
Tssnk Altivout A*C* !• ’•R/O’* lo. 4)« 

i,t.» C03*i*r» Icdiojta* vi t, .'ro% »!l« o^p^rlonC'^, fc&« 

fmmd VvOLafl of C ’to lia approxLrsatoly 0*0^02 for t'^^-nka iljosfo ^I'cuni 
loirol# Jlo alas tAnt tiia valiij of p mch^IvI >ia ILnltad t« 

approxInaai ly 0»0£« 


from tita ii^axinam of liand st«>al m ^.^saiion for mimlmurs 

wall ihlo-asaa# % c.s» 'm dJsv^slogsA In loma of rlnt; Xacalna t* 


lac 


Jg(LSi 

12t 


t 



HarxK* % • th3 alaimim wall tJjiotoioas that can ¥o n«sd. If thu 

• tool «tr?J9fl l8 oosatoiit thro«-:feout tho oatiro a»l,r;fit of wall thm ilv« 

thla&noaa t rsaat rorsaln eonsttml# Sjr uaiRf; tba rolaticn t'hat A* • 3 L. 

fa 

tha araa of »iml Jiosaasji^’ at aix, pelnt la Usv* «»*!! oo.:: '»« tlot®r~jinod» 


~ to • 








A noTo cfplloavion oX uia Xiitior/ o.i‘ frattmcau^** t-A 

timt I* ooaiw: Inio firo-aimnetf is th« a^pllCiiVl4iri of %h 0 Ui-scry to 
struli^'hi line eioii^^ers stteh as b^firSt colunria* «na 'Irdort* 

12iia xmovy «i;;i3ll<»<i to tosBO ejorwntaxy ao^s.^c.ioiatn wfi^r ba carxlaa , 
Into th 0 oonstruotlon of stmotur3»» It iitam >.,?eai olaimd. by 

aA»©«at*a S3‘ \ha U^aOi'y that «n3n ajpliail to brltt'-©* tkor« r»»ult« r 
stivotoiro ’wtikJh ^ivas oxc»il»int roslstano© to t>u* sffoot of ODneontra- 
t«A losds* iai^ast and Tlbratlcnfl* Lon." span UrlUgso of tho six^lo 

b«r4t and eftatiloTor tyr»o can b« doslgcol «ltli & jroi»i.tivaly s.'salX dopUt- 
sp'n ratio oosablasd with snail daflootlon* (aaoorulaj to deijorar). 

'ifaa tnaory jraaoatsd l« txkon tr&n m ertlcla by Hor:.'a« 

Sc.hQr«r In tito Journal of tlio Aaoric.-ya ooriorsto laatltuso. As pro- 
▼toasly stated in toa I'ntrodnctlon tixtrs la r loss in th« Initial stool 
prastrssa das to im foXl(min>i eauoast 

(1) &iiirlixkag« of tha concrataa 

{&) H«stio floft of tho oosox'aVa* 

(S) !31a«tlo daforoKitlon of tit# a<3oOi'at«* 

Kfeo total shioxgo in !.'»« initial atrasa ia tiia ataal my ba ^ivem 
ttpproxlawstaly ay tno •«iplrl®^il fOK.-sxlai 

Cisuitps la f# • 15,000 f ID I a) 

noiKSt Xtui final oi'fa3Uv4> staal slrss. ist 
• Xgo . citm-^o in fn 
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Tije air9«B c; u !ay i*aa« /-^oceasl'va pjsIu-— 

tlon«» Uar thio pwrgoc* tao oatlr* orl. lu I j^ratUtvasBA iToraw la 
flrsl ft*»t«aat} to Ha ttotlrast wiawraliy »n >pjjroxL--t» v*luij at M q eonsrata 
prsatrots Is ol»&sii)e4* Tina corrBaponilr^;* sto»l 8i.ras» r«4«otlott la fciiin 
ci^lcir.’s.Utnd fr-a tMi aquation* %hle appsoxlmtlou Is tr.on u sd to 

tte tala « ooe5r>i ap^si'ojitlaatlon for tii:® *fir«oil7o ^jEosir-sss foico, -aid 
this grccodurt is uatll ooarraotl 'js istsccja* n'gllglhXo* 

A d«rlY&tlc» of %h» Aaslgn fOKaaisa for ijaasse and ^^Irdors foXXowsi 
Hotstiom 

Uh&n-;a la f« totnl a*o»l strosa reduction* 

tQ » sffsctlvo oonomto straas* 

fg 5 " original stasl str»««* 

pjj m original atmX jprostrasa forso* 

^aO]p • oomrole strsss at tixn «*s.c* due to 

pyatirant toroa, 2» 

« m liitsmol «d3«nt* due to i^r^stross force« 2» 

V 

« extrdaa sciusralo tibor struss d^a to grustroa# fOf««, 2» 

fg 2£2 * extrarts omareia tUnsr fs trass duo to j;r«3tr>68 P* 

•i «^^ 01 / 4 . 

*a • ^css/^* 

Sti » ^clp/^o»p9 atrss:-) rfiUo* 

fggj- «t offoctlTe coacrata stjYiSs ft.1 -na o.|:.*. duo to #r»~ 
stress forca, r'* 

n • extrsEso flSor distsnos fi’ora c«£>*&» 

« «xtjnar^ flSf;r ddstsiaoe frc^ c*{>c* 
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* ftf <» 

I 


**^0 * r’l.tlo* 

a * dlatsaaco »»tw»on C'^t^r •-•vUy e'3nci*ot.-i %v 
tt^l axl«* 

5 ».r*A of tr nitfcr :0<1 Boetion* 

» BtsAl ar^^s* 

^*clr. * flbar atroa-? *;a is ox^arc^i m nont, {{• 

^nt-Pi * «9iicr*t« fli^nr *trs«R c.i-''“ ••? lo ■■'xtti’siT:! pofsaatt x* 
~ ccifiByot# BtroBi «t tfis* o.r.s* due to ox’.ejmel 

tstjrjwntt M» 

X steel strosa due io live loc^ ii« 

s Baatloa laodulus of fijar a^, roforraO. lo o»f;*c» 

3,12 - »8atic-K isodulua of flbor s^t is c»{>c« 

H s llv* ler.d rsatsmt* 


yi;jur« S siisv^ » iKoaa aootlon tdta an affaatlv^i i:r..>«ire*s forou, 
«oti»« *i 1139 dl«ia:ioe, u« fro:a iho o«i,*«o* tt»orxH ’50 uffeotlTe oonareto 

ft2^Be ls« 

td^ Z ^ (Ij 


fhs aoaontrlc af,£:llc«.tiOtt ammn an laterael n'raeatt 

(2) 

'fha rilrnr etrosses «ra» 


foif 

* ~iL 

♦> 

13} 


/•a 

^0l 

foSi? 

s ? 

•> 

lij 


AC 




iiy ae»lgmil%3, 

X 

1 


(&) 


- i:> • 


« jasl 

Ac 




A« 








Tfcs filler atir«s*e« are ti e« «V»t»r 4 ln 04 ky •'•ane of etrsea rati ti 


ki “ iaids * ti f ji. ) 

fo«p aj^ ' 


{ 7 ) 


oeidt 

~ * (1 j 

fcop *2 ' 


m 


'fhe 50 J 5 .ar<*te strass at \h^ 3 *f. 3 » Is, 

fcap = i^) 

e^iiah after t,rm«for--atlaa "Ires* 

foo? 2 LlJkjilj^ UO) 

lo 

«r <a/ latj-odcj^lair t.i» ati«aa ristlo* 

iso = Isas *=j;a (U) 

faop to 

%iM effeativa al^ol atrots la, 
tSM - 

/a 


Sha oritririaily required steel strisa ooa nms fc# detsmained liy ttnts-m 
atltutliflif? In e5juatlon (»}, 

Cinm,<;s In is « k IS fs 

©le daslnter Ir. n©^ confronted tt.a ejfcalto pitiAjIowt tAnt It, 

tile deterolnatloa of t«o offeotlv© atrai-F i’.ua to U.e roXt-'^se of 
orlfjlnal pr.iatr®sa fci'ce, also iha sliaultaneoua hifluonoe of etaod loads* 
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t 



i 


If load raovant* # i* aiMMlIfir Ui« oo nWraotlni; 

prsstrofts raoauirstt oqtuition (£}# Um* r^lostiMi of th« prastroNs fors* t>dll 
amM tkfl bono) $.0 lift off tl>9 tup^Kirtln;; form* lu Uils o<tM Ui-it doM 
load »otc slml titooously Kitht tJi« prostrocs la«4 md tha tt^ol 8tr««a 
lo»9 Is dstorisinsd by th« oo»bir««td ao»cr«to stivss ftt tJdo o«g«c« •:t»m 
ccKiorota stross* siot^t Is* 

fSJOilO St MSl (13) 

uo 

fiio «ff«otlso strosss# ars profsrsbly dotor^md by tiis ssoihod of 
nuocoASlT* approxlriatioas* yoi* tftls ]?ui*pos© tfea kooiia valuo of la- 
stoad of ^ Is St first KiliaUtutod In sqinstton (X)» which I'ssults In »n 
aip^TOXim %0 strsso ** dsrlTod fro*i sqtmUoa (XI)* Shis strss-s Is 
cosablnod with tlse flvsa dood Xckku strsse* «<jUatLon (X3)* roaultln;; 
stros*, suh9tltut«4 In chan.;a of s^mlsam oqiifttloa* (jlvss m Qps?roalm» 
tlca for th« total RtasX stxoss reduotlons tiisrofcrs a oorri»otlon for 
tho affootlvs prestross for3«* 

fijo sffaotlrs fiber sirvitsot aro nm obtainable froas aquations (7) 
ft»d {8J by maras of tfw» final ysluo of i*# as aabstitutod in sKiuatiosi (1)* 
la Ui# oasa of top aeKl bottoa ralaforci*^ oarraotlons should bo tesUio 
sirsatanaoueXyt althoucrit tho two prsstrass fozoas can ho traatad Inds- 
pendoatly as a first S|?proxlr:»tl{ai* 

£ho stress ohat^s due to llv« loads crA»t na«r b« oonsidered* fin 
stress ch^a^s dua to lire loads ore bosad on tno trsnsforr^cd ooetlon* 
asaaalng timt vcittso ohan.^ias can «» ocnald-.srv^d. as cosjpleted* Tlw tr«i»s- 
formd srac^ A* is based on th» s«itlre coacrote ssotloa* 

A » Ac h bAs (14) 


15 



• u 


to & Uvo XooAtl n of t»« nautr:<l axis is i^lr n hy 

tJao ifsitssloa* 

a s onAs (X&) 

A 


I * f ^ Am f 


1X6) 


ojr, 

1 s Xo I. mm (XT) 

^ith 0*1 s ©2^ •>• a tlm swotloa aodttlua for th<j Jiott«s f Itesr baeomHt 

s’oi : jiSi (Wl 


For tea toj? fib«r« 74 ih «i*g ■ 


S*g2 « 


0*S 

For teo «•>?•#• with #• r • a, 

s*« * -JL 

•• 


( 18 ) 


(iO) 


Thu ocncrste atntss prodaoaa by im livt l»s4 masnitM* th^a aro* 

^*©1® S 


e 2 m 


3«C2 


f*e#is 2 . JL. . 

a*© 


ana teo stsoX *sra»s ciianfpp tern ©fiustim f. • b«ctn©8t 


*• 16 *• 


fm • » f*oom* 


# CvAti %4 %|fe^ 





1 

(tti — 4.1 • i 



I 




pur®.o«a of lhl« aoesp- »tlT* tittaifjn la lo -rrl 7 « rv » r.»:.aura of 
iha ralative eoonc^ of laatarlala ro.ulr»il for a atr^otura flrat« 

l^y oowaail'^nal ralnforoaii ©oscrala aoal -n j^rooadura aijd a«o ndt >y ualn^ 
Uto thooriea of f ioatmaaad atjuotiajva* For Uio purposa of Ofrerall 
ao(monilo atsjdy satcth a O 3 !op».riaon Of daalnno aiimldf of oouraa^ ts 2 m In^o 
•oootttit %m rolaUv® ooata of fabrlcRllon and «uj labor ah-x^a* k do- 
taaRsltKiiloi". of m»a« isttlor Saoiors ia* howovar, b-jyoad Ui» acojj* ef 
Aiiia sUtdy; ba^a t2:io OQs::$arlaoa bo k&aed aoXoly upon tins 

of »aiari&l8 roqulrad is aaoh oftaa* 

ror tho purpoaa es outllnad abovo tiia atruoVara so k» otsarjawKl irlll 
ka a 600*000 jfjalXtto alrculer wa^or aior%ia t®?*:. tins cossparlaon oflll bj 
axia/iidad in ths osaa of imk covar to iaaludo a flat slab oovor in 
om as## «od « aafi-'camtal d-^ot eoYor In tlio otitar* ;heaa ^-paa ’Ho.ro 
ohoaan aa bo ng boat sultod iha Individual iorUt daslgna* 

Ifolatlim 

-s art® of ocnoroto atailai* aqua 2# 

Ag w RTO® of staol In tons Ion* aquara iisnhas* 
k « width off j^>eta:^:ular ksrw* ind-jaa. 
f « ahrlnjest'O eoafficlant of cmorato* 

4 - affootiva dapth* Inehaa* 

Q « dl&siat«r of l®n)%* fo«t* 

Itg s laoduloa of aloatiol^ of oonci^>t9 In esei^irosolcnt p«a«i« 

Sg * »0iiulu8 of alaatlcl^ of staol* p#s»l* 
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♦ V • 


Z iio»p»s«lv« nult »%T«9n In «2tram fiber of ooncr«t«» p*s«i* 
ff^ « ttlilmte ©or»j;r«»»lw «tr»n*'th of ounerote* at • *9 »f 

« tenallo unit ittmsa In loir^itudlaal roinf&roo^rjentt ip*n*l« 

■ Initial fftraas in stool* p«s*l* 
f^l a initial strasa in oonorots* 

H a of a«ll* foot* 

«! • hoop strasa in don« at point 1« Klpit p«r foot* 

I * sfiaaat of Inertia of horifoatol cross soatlon of tmie* Inoh 
units* 

I z ai^^t of inortia of rulnforooiaont about uoulral axis* Inch 
s 

units* 

^ s ratio of listanco betwoon centroid of oon^iressitn and canter 
of gravity of tonsils relaforcas^nt to depth ”d"t 
it » ratio of distance botiaoon tha ccwgjrosslve fcoe of tha beaai 
and the aentral axis to the depth 
H :: wirmnt due to 4s?‘d and live loads* foot pounds* 
n s ratio of modulus of olnitiolty of eteoX to that of Cf^rete* 
§ * ratio of area of tanolle relnforomaent to tiie efi’ectlve area 

of conorots in beams lusl slabs* 
f S mdius of sphere* feet* 
a r mdlus of tsatk* feet* 

3 . s oompt^ssioa in odro esesabor of Imtom oponln: of do:«*k:lps* 

v» 

0^ « ri;r; tons ion in e%e monbor of doae* kips* 

% s thioksoss of bean or wall* imhes* 
f s hoop stress* poimds* 

a moridianal stress in dorn* kips por foot* 
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U t UW lM^I MMll ilM I fJil»» • 

•i4*«4 al •c#f4a iii|i*Ai • iJ^ 

•!«<•« Ml •t0Qt Ulilaft • 

•tfjia %l it^*4 • 1 


«Mf *4 mtmifm 
tmm g4Mi.*^4i f* 


#• 

t 


4*«i I 


$ 


.• 


»«I4 %• 4l4^ 


i 


t 




Mffi 



• i _ 

■Ha Ihj\ ••M9I mtU M4 4*«4 a# HM immm 
9* %• J* mIhIs Ih HilHt 

) «9 #—rWHlHlta mUtmt 1» 4^1 U 9iP0* 



0 

« 



■4*«l Mit aail 


•I 


n mmimMt 


!• 





V S K»l( shenr In ecnor^lWt P«s»i* 

V 3 shear* pounds. 

w * squlVRlont wkior prassucv* ^oands per o^2ito foot* 
wj^ z 0053iil5r»(i dteftd md live load ®fi desae, kips par squsnj fo-Jt* 
s walght ef dome* |clpt« 

s si«Eirle suk tended ky nxlt of slc.-ao siad eci^:e of la^taro opealnr* 
dsfirees* 

/^■|^ • anf'ls suktei’jded b/ axis of a»i «Us?port c4^?e# detjraea* 
A. * defleotlmit indhes* 


- 1« - 




I 

IXJ OlrcMX&r tanti rastlzK’ tm .'r.).»i.i rarfito*. 

(2) -llowaHi* toll iiearlngr ■• 30<K) p«f* 

(3} j-lIowaM® •Xross ia clrcuajforautlal mil 3t«el - 1*-,000 »*!• 
(This lov allotifalilo strass In choxcm to yravaut 9 sa«tclvtt 
or the staol In o«sso t.M 3 eoaorsto sirsofc*)* 

(4) AllOMfthla airaa* In S.X1 ouiar atosl - 13*000 psi* 

(I) - ^00 f»i. 

(6i r., - 30,000*000 pal. 

(?J 01tL’3.st,'!i c-iBcrata iranaila otreagth ♦ ^00 pal. 

aa^'lrsd tank hslf,jht (affactlva) « SO Saet. 

(0) AssuTi® bas« Is ftsad. 

(lOi A.C.l. 3iS>-U m& ^is. 1.4P. Sf.fessa. -Olii. 

(II) Unit wslThs or ssr.crata - 1£0 pounds psr ©uble t&ou 
im LI’JS Lnad oa s®v<»p - SS psf. 

(IS) «lT3a prasaur# - e/Q x ^ paf or 'rsptl®*! pro>oarm. 

(1) Umm dltsaaisr atisd #rjfaeiiv« f«fl?i:M »* ii.C* t&j:*:* &snm soil cor*- 
dllloaa. 

(^) aIIo" sfels strata In pp®a%rt*s»lnjs aiaal - £3*500 fsl. prior tc 
prottiK'sasl.'jj*. 

(3) AliewslJla atioss Is ralnforolnr es^jal - 16,000 pal. 

(4) £*^ - 3000 fsU 


- 3K) - 
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IV 






*mMt. %L\ 

(41 

m 

U0Xi 


(f( 

MlVMfit • ^ III 

•1^ ^ (?l 



<# 


••94 IflU 

u«» lit) 


A »<vn#» ^ IM »«4J |44| 


<*4#4N4I»« «v9lf«iNr 1» t^r M fl 4y «. 


' IBI 


4191 


•* ‘•Hf 



>i0nt M iWi^M «pi* 111 
•i^i»J4 

!»»<i m mm94 iji n g4 Hi 


•!•« • 4Mv 


^ (II 
141 


{5} 30,000,000 pal, 

(6) coacratis imsU^o rtt-- SiiO pal, 

(7) Aasuwt bi&N« Is ulxad, 

(8} Unit walfTJit of acnarata- 150 pou-iT*)® >y ©lala foot, 
{St) {>p<3ClfiQStionsi A,C*X, 318-4i 

(10) 2.1 Y* t'n covor~ 30 psf, 

(11) UQllar lo^d oti. doian* 15 kips, 

(12) »l»i ctroes - S/5 x SO psf of trnr\S(f®ti pj»4’‘3*'ioa 


21 












K ’ 
•* 
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t 0 





^1. ^rJJL 


® ■500f’H)0 fv»l« • b^^OOO (^« ft# 
2 S4» •<)’* Jinl‘ht ® 80* 


--ros';!!.?;? n nf >*11 * 62»R at £0 • 1850 

1 t%, u|s tro ■ '^%tca • S2*S x IS « liQ7 

AVe. 1*0^' 1 fto s* §• (lit^SO % 1197J « 1218 ptf 

I for I ft, uootlon * 1818 x » 39»000^ 

«« 

S<5 slio’*' for shiflnKS'.** la fet@ ooctar^to isauwi o«>2>ffloi«nt 
of RiirirsRtttjo « • O^'JvXH 

f * -i«U___s 

n f 

s 

* io( %OQ4),otx» |•0lx^4) !■ iaooo - sso x lo 

r 0.0116 

t • .Jfc_ • -. _ * 23.#* 

l^i[fl*s li. X .0116 X l-.OJK) 

Uaii I « 24** 


i<i9t fc’iio.caoijs *1 105 s 









1 


# 






't¥ 


c'mo'mX'a «r»e>f ana nxml f*.** ell -f lo 4 

A« * X 2 . 8 ft mi* in* ?nr ii* Ht* 

3JBOOO 

iter laeli of helghlit 

^e • 2«25 * 0«271 8q[* In. per Inch. 

A, eaafe ride « « o.lSI 

«>* 

Cty 7/8‘» 

Sgaciiig * 0.601,3 • 4.A2’» ilii?, 4,”> 

0.iS6 

Change ufeeel opeein^^ el ft ft. Interrels. 


.eft 0 ft. fioovo iisxet 

jr S j»S.S X iC xjIjI • 30 000 i per ft, of Ht. 

2 

• iMiUm X S.E50 tq. in. per ft. 

18«000 

As « * 0.208 eq. In. per IneJ). 

13 

For t«?0 vow* Ag * O.lCi la. por la. 


For V/O / 


Spaalas • «« S.73 U3 6;, ijjcJje® 
0*104 

At 10 n« ose« 

7 X X 10 * ^ X 30*000 ^ i»r #1. or hi. 

z 

Aa «» 33000 a 1.&67 aq. la, ft. 

12000 

iiji, a 0.129 aq. la, par In. 


o 33 .. 












jr> 




•4 




• s^ * i*** >*** 

to 

^ • USbi. • ^iii 

4«W) I 

•it 4 i> tiiMpi I4«t« twaiV 


•4t H .A I Mi 
•A ^ 


s 


riL«tS « 

4 



iMtol !•• •«!••« 49 
$V^A 



t 




•14 «i •^ 4«| ^ 




#T«e allSibU** 

KC») 



n^* «si 4 


. igL 


•M tl 44 
• % 




for tifo rors A« * 0*rW5 In. gor In. 


For 7/6 

assacin;; S = 6.65 UHIZ 8^ Ij*. 

0 * 06<^5 

At 15 ft. ftiJOVO hS.99t 

T » 82.5 * 5 X * 10,000 f 
2 

A- * 10*000 • 0*835 ta. ft. 

U*000 

A* ~ 0*06S’5 IxiolMS iii»r in. 

For twf 3 roB« AB * 0.0S43 la. j^or In. 

5?©r S/0 fi 

^^aoliJCT ■ -0*31 ... m 8.9 In. U45 8| la. 
0.0346 


£4 



4 







iM .dii ..:u ,gix-a 

auu. daflrtClloa * TMf<| ^ ® ^5')0 a? ii_ 

a»« 2X30,000»000 

- 0i03267 ft* 

0*032 iji* 

Allo%'li%‘ 2** Co7or itor «to9l* 

>'*Q s £4 * •• i^O #cj[* iu* 

i-*ka A, ** o.oi A, a 0.01 x » z,m is. 

« a 34'* 

a 63.5 X 20 a 1350 j^»ff»r* « 104 f/ln» of lit. 

It • 2.&0 a 10 a 10 » 263 inoii usiiic 

a 4> S » £6© a 13,800 f ^'**0 

12 

10 * 10,3^ iasil tlttlt* 

lAtX a »bflrr« %o which tn^tllovor motion ox^nati, 

U®floCii.!Lr!ft w J^ .P 1 

2 16S.5 in. 


s 451,000 In f * 


Ag tg m e n 4f?l^QfiQ « 26,400 f 

o.as? X ao 


00 K1 

or fei 2 124.® (D.OSJ*** 

ft. 2 15*53 ft* 


Mi * 

9 

Caking a » .20** 

4 « 0.357 

k a 0.4t9 






•tm otu » « • 


fit • <1 • Qi « t^a « »! 


#i4«r AM • «i 

T 


i 

*0t 9am ^ ^ ^ m 

a\ ^ 


•\ «l 9 


MfJU • |i 


*« • « 

■t^ • i 


f 







X 0 f iX/0 p •• 0 


Aq s a l«4rtjS *n# Irscitoa for Ifl* soetlon* 

18000 

A« ■ 0»X8;)4 Bq* InciiBB / knoh 

Fov V/6 ^ 

gQ%siiatj ■ QmdQl^ 4«i?S LC, 4.. lii* 

0.122 

;^oinV of c*?» « 0*37 

« 0*57 X 154 .S 3 ■* 0*73 ft. up frcwn buao. 

I^xioml reds to 7 ft. jibov^ ktawo 




3i 


g at 451>^tXK!> 


0.4£3 * 0.657 x 12 x 40^^ 
X 611 p.B.C* £$ BOtt 


E • l/S I'l 

A- * 1/^ ^Sl • Q»12^ 

3 


0.041 sq. lncho»/luoh 


fcr 1/2“ In p 

iipiiolrHi; ■ Q.2S.- •* 4.08 1)'^.^ 4t“ 

0.041 

TO iO-i- Ft. AVCTi*:' ag. 


ffiEtOtti ©vary fourth rod Inslds ^ oatst<V9 to top for support 
of ourounjforoatlAl s*.»aX r.nd io us« as tonporaturo stool. 


MlJLJlS.Q>LJiLA^t 

7 * 1250 X 16.63 » S700 f/Ft. of width* 

r » -L. g 970^ - 47 pal. 

X»j|d 12 X 0.857 X SO Allowaala *40 psl 










J 







Asaruahr' supr-oris *t mil C’nti»rllu© ■««. c»ni«r of 0 upj^ortlT>y 

colcBR* iJJJ Cgi-n of 3^* • 0 ” 
otimr isad J,lv« Ic d s 25 pif 
ut* Of coticra^s • IK) #/c‘vi* ft* 

TOlsl Xoo*! • 175 0/ Cu* ft* 

HOiT^Uca .. isll « 175 3t ilS * JSl * JStt • ICiSe^ 

2 3 32 

Hf»i.otilOR , Orlu!2j » 175x32x1*:^ • 9M0 

Z S 32 

Maxlaws isomat # 0*&77 L fron jScsall ond* 

aax* iS,o%(*j3i 4 0*1203 3L 

S 0.1283 X 176 X 32 « 11,500 Ft. f 

2 


\1DTK Cf» OiCMc: /u MV.. 




Sv'jetion of i*a*. asoxont * 0.677 x 52 • 16*6* fifOKJ insll end* 


31i Ui « 10*5 * 12 • 6.94« 

32 

* -.Sa-« 2 X.JLL*500 JK 12 _ _ _ 

fgigij 1350 X 0.429 Z 0,057 x 6*94 

d « 8,95'’ • 9'’ 


U22 S'* Covsr Total D S 12*’ 

At 5 JL^ z Jd»SQ.9 ,> P , __ ■ *Q* li»* 

18,000 X 0,067 X 9 

Incij • 0*996 * 0*1432 tq* Isi* 

6*94 

UJ V V/«*’ p 

Scaclafj » Q*6Q-lv ■ 4*2 in* Uij.. 4*26” 
0.1432 
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u 





*11 %4 


al 


■ » *j r^t. •«• 


%» 4#f 

V i»- • - 

•wm • . • xtii » 



^ • Mr#% i ««iMM« 

9 4 1 

.1F» iJM 4 TTiik4 • *44^ ; 

^ 41 4^4 • IMM M 

«•#§ iM«a • 14 »li ft ari« ftMitft a 


4 



* li ft liiyL. • • 


ft4«f ft Ti«i«C « «4wO ft QI4X 

•4 • ^ftrl ft ft 



*«i s 4 ^K*? t#ni4 •% ft# 



• 1*1 .ft a • 4^4 ^ 




Ch«Ok Mpnoljw -nt wall 

in-n « hot x C > wall 

X 

*■ 4>25 X • 7.35 l!i; V 
16.6 

K « 16S3 f 

^ *-JL. * _ » ^01 i:ei. 

12 X C.ai>7 X 9 

uii^CL t 

3»arlnf? •• ICgti * IS*4 |?«l. 
e a 12 

iiiutnr «j:d to irin-r ai ooiuni ead of oov.; r "ill be aljoci-jou af t«r 
dosl^rm o£ colujaa* 


tuLik 


A{t«urjK»i 


fcoSia,; width S 6* - O'* 
AlltXfabl# «oil koarlai; iUioaKore 
1-apVii tff fooling * 20 inol\«s. 


3000 p«f. 


A* 


Load oa top of wail iior fool of wall » ISdj f 


Tt* of wall par foot 
ttt. of iiasa 
Tot^il 


• 4Q00f 
a M90 # 


Soil toerlits; 4a<i to dorjd load « 7S»55 

6 


7d55 Of wall 

» 1226 p«f 







I 


^ ^ YW' 




• t 




i^f 



A' « 




iMt 

sm 




\ 








t 


f » 

T 



«. 



ih< 4 lw i 



« 


^ • f • ^ 





I 





f 





Total load du (3 to water on base 


ir a: G2 z X IZ^Q = 4,J;’0,000 f 
Area of uasoi 

TT X So X 5G « 4070 aq. ft. 

Soil bear Inf: Auo to ■Raton 

4.0SO.OOO » 927 psf 
4070 

Total ^oil bjariiifj proSBuro at foot of wall: 

<>67 4 1*^6 * psf. 

3000 psf alloR'od. 

Considoruir: tho f&rt of Uio foundation thiit oxtonds beyond 
th-j ’.mil to act as a cajitiiovor and taltiu* raoiaonts about tJio 
fiT'^ce of tho Rail we havo •» 

K r 12 X (2213) x 6 - SS.lOO In. Iba. 

* -ii- = _ 

fgjd leooo X 0.S57 X 17 

Ag 3 0.202 sq. hi. poi' foot 

Usln^ p Aren = 0.20 

Opaclm.: s 0.20 » .99 Ft. 

0.202 

USIi 12" dpnolnf: for 1/2" p 

mcm at cf ..-ll s 

r = 4420 _= 25.3 psl 

12 X 0.057 X 17 

iillowiblo * ^0 pal. 


-^UJ L0.: .L; 


Asrjjijjo SO #/ sq. ft. 
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% MUttatr* • tw«. • M t c 1) 

»«»•• I* 

wt .|A 4icit * ie %. tt tr 

1%‘M*’' *< •0kSnt^m4 (i«* 

%fi| f04 * '~~i' 

i4iM £0 4ac»% rA ^ATOMWii 4J?V u lot 

Vi*4 o-.-iJ AAil 4 fsv 

*;wt( vAKa) 

\i»Y^*.«> m« 44 MktiOWhv'^ •ii; !b« fVA^ «—# «i.»Ajwiare3 

9(*i .n^"* nir ~if iMf-Ttl fr i "i •ttitlo -. ^ *>H 

- 'fm ^ ii»- * ^ cfJZ. 

,an«f ,4ti dui,Qfe « c (t£L‘I c 47 s « 

_I'Ci^irHi * -JL * ^ 

Ti - T«b7c * 

I«e 6 •!•« . 44 ^ tr^ .ra.V r ^ 

S •««. 1 ^ ‘if ^0^ 

99* » a*i i ^ 


^ h\i •• wn 


. i« 4 








*«• * - - - 

U ft rqT.' V 

«f«ir«li* 


f 



•S\ .«# y% IM * 4 * 






tOW f /yi. el* tiU 


LOjcu o/ii i. .iU ik. 64 * 

To^cJ. Z ^0 X liCKX) • 40,000 f 
ilOfJU - 4QOOO A 10 • 4000,0<X) /I. » 




i 


JL i _^ } - 145,000 

4 '32,53 32 ) 


x\il. 


■IJOL 


A tn,, 


^ • S»1,S f/Ft. f ^aU 

S 142,500 

•k'nls aadlt-itiail Icvdlatr »6ald cnm-jo dl'-ioasion*? of footlsvf. 


CCL:S 


r.oof rj"%stioi &:i ^ola'jsa » 133,000 f 


Kst.l's:,iVj«ii rsjlk'ihlBi 


CspUal - 

4»30 f 

Drop panel » 

3200 ♦ 

Coiunc * 

6550 V 

r;ci.al 

IST^o 


'■ih»r®for«3 loid on &*sa alai * 13,d00 •• 133*000 

2 201,iiS0 

For £0'* oaltirait 

Load on soncrota Z 212,000 f fron /.Cl :^«»l-n Jionl book 

yhoorwtioai load on 4.>« stool * 0 
Ui'i 3/8** hoops on IS** C&ntors and 
Vortical Stsol Z 6 - 5/9 /J 
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^4 ~1 



isl*d Of coXu»i ’jA no** not rm!alir?« to c rry io^ 

ohofon to lowi ♦'l.old.lty It tiio Ijo^orlaait ff-ctor* 


r* 


Ota 10* -O'* 1»*S0 tlsii. 

Araa * 7Q*6 tq* ft* 

rt. Of Saaa 73.6 * 1 x iSO • ii.uOO # 

«oui vu OH toll s iifSoo f 20i,ia?o * au,o9o 

Stfato • S 2#710 


70.d 












Aaaarat bsarkif^ at 2 ft. fpoa eat tor of (solcm. 

3aarlug arta * ll«2b sq. lu. 

Boaati(xi oa cclioi « 954 # 

aa&rla.? grassurt » 954 jt 83.4 ptl 

11.S6 


At a dltlaaoo d « t • ij frs® »4*jt of coiur^n. 0>«jpUal U * 
d » lO.S" 


9 


* 934 __ * 71.6 ptl. 

1*38 1.45 z 0.857 x 10.5 

AIIO'emjIo • 90 pti. 


Jxoapt for tiii. {isnilhiY^r sactiyr. of uia Data no ftomit oeours In 
t'lo bi-uBt ol»l)f Aovxttor mtlfent ssttlstaarit of i-v-j soil. I'haroforo 
t^Mi tlab wUl not ba datlf^nad to ivslat i:i«:s3nt. Botonror, to os^wsat 
tho sattl® ont ovor Ui& aatlra xraa to ba unlfora slpiit Isad to 
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•n mmk 

* fii4^«Viti mW*#? 

W ^ -I*, - 


m ^m •IWMS iMAfeU • Urn m 09 

FI 



^$mimtmtm ^ 0 0m %in t^«>«|ii iH 








Ut7it.*trot«s cr^kitv^ >3t ihs floor o. fB i^rsTn-nt U^lt a 

rolRVlvely tiiln sl^h will &« laid* 7*» fX9:tlttill% of tliw thia 
*ls^ will !;>« m9l^ vmt It om aonforw to my alicht dlffonaatlai 
wiaidat produoli:;! cr£i02t«* 


drstlAf 'OJE' dluMinslQas staal i» h^m sXali) 




n-r.t. a 27 . i. 


at UcsUc^a of imll 

» W-S • * -0 * Si! • 4^,000 

A«5iffisltV' t*i# '-'cncriato to cs*® Z’seo b'tixifK ^siiaii 7«ii< if jmlXj 

A« * JSL * 40«Q0Q.. • U7& fq. la./n. 
fy £2,GOO 

jt fov fUol ic.aciDif'f} 

Mdlts^’ 1 foot at bottom of taiJt foy cojistnictioai Joint »aai u«lu- 
4 laandt » 3" t^aoliiea trOtnl m-'4>or of lianAa uaod will »« 41 3/4*> /!• 

„ .f: ....ikQQQ&wS^SSJU^Q-QS^ 

1 ♦ 1.14 

^ 20tOOO pft all0«a%Xo Initial otaol j^mistrtfa. 


Cuiyoat isrsotico Halt* jsAJKJantffjo of st^ol in i»«n4« to of oonewitf 


ay*ai teaae 


t 


0^02 


X IZ 


7#34 ' U^.:i 6” 


|:o a^ntaffli Of aloal * 1»7S • *01833 

0 X 12 


»lnoo fol • - pf«l. 

fal * • *01830 X 25,000 • 458 pol Allowoljla » ISiO pal 


llinlain'4 ataal r,«yoflsit%ja «t top of v»sill 
Q.S^ • 0,00344 a’ftemfoipo 

6 X 12 

fol (KlnJ » -005U X 26,000 * 06 pal* 







i. 


I 


I 



liaUluit %9 dontor lino of bund* 


a«dlu» • 32 f j4.JL^«2g • 32.&92 fl. 

la 

Clitiwsaforonos « 3/7k 32*692 • 206*0 ft* 

Uj 3 4 har« xur bajrsd l5ig*A 51*5* far bsijr* 

6'ot«l miib«r of bars » 4 £ 41 • 144 • 51*4* &ad 144 turn bubKlts 


usiMuXmvs ,a.;; 

<S3an th« botto’ia banda asra praatryssod lo rin;, imelas. of 
1*76 X 25,000 S 44,000 

thayirlll sxort a rnaial proasura m tha w«.xl »eual to Uitilr ring 

tonsion dlvldexl by thalr railns, 

44*000 « 3U547 Vft* 

"»2*69 

This oorrosponds to ft iratar prassur# of 

laa- 67^»/s.,. 
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Uslrjfif moawnt ooomolsnt tSjXss given In ‘’MODaBJI Uf 

a,^i«76i-iC.,D co-.C’'.i!ra’»* 

Snlsrln*’’ tablo wllht 

Ji£ » _a 9.36 

Bt 64 ai( 0*&67 

_?5 ^ , 

And s 67.3 x 20 • 830,000 ft* Vft* 


^oisit 

0*0H 

o*ia 

o*2a 

0*3H 

o*m 

0.5K 

0.611 0.7JI 0.08 

0.9R 

Cosff* 

from 

Tftals 

VlXl 

0*0 

0.0 

0.0 

—0002 

—0001 

.0004 

.0014 .0029 .0047 

.0049 

Uo^nnt 

0 

0 

0 

-10?.6 

•33.0 

m.5 

1(54 1560 2SK10 

2640 





■1^ V «ilaM M ■ afk l g 

4 « mikm 

•n ^Jii • ittMli m 

4m4 ^ 40^1 4k 4 W4W m44 > 

miMmt mr* 400 Hmii§ p. MI m um 4 • hdm « 4 wma 

~aiii #rs*> MmX ffl MB 

-*• m% 4 4t ••• 

.n\^ • fMtM •. ra , 

•it* tlMS ^ tB*«p MH » U1M« • ttmt tihf ^Ml 

PX«PJ ft MAtVl* tVlMfi ^ 

ft «wittitt i»liv • ft >ii^aUV 

f*1f • tiSt 


94*4 m • !!l 

fP6*< « M #t 

^\l ««% CQ 0 «t 4 a .V ■ €•?« 9 ^ M 


•Kl arai Mat Maf Kc«0 Mat Mi0 fl.O ttaf 

C CMta flit* Ol^ titi* fiOt a- tftOt*. «•€ CWt i»f 

M»tt 

Ilif 

9 Mil OtM MM Ml MMI itft» • • t • 


!)«« curv« iris* 

Fr&si dln^r:»iia i»aE« aoa«int t«« 

iUSO ft* 9 ^ X7.0» fWJB t«i?. 

\f<»jptloel ■ta«l nt:^vmmr:/ to xostst nWRBons 

A» ' 


__ • #344 fq* In./fi* 

i&O^O X 0.t.S»7 X e 


f£j«i 

OSH l/Z>* p {» 7 ' BffaclJig. 

Co:^r«*»lvo eanoreto stTsas tl«* lo es nngint* 

• 244 p*8*l# 


fo « 

X X2 X iff** 

12 


AlIoy?&til« - 2&Q $*s*i* 




Load on to,? ©f '.?all ?«y ft# 

a 

imo^ 

Wt# of wall par ft* 


2100^ 

AeMuaftd Uopth of footing IS” wt* 

•» 

600^ 

fotal 


~4sf^ 


A9cu;u» of roosiiis * 4* -O'* 

son Swartixg • * 1071 iiJ*».f. 

4 

Soial iced duo to 'miar * 4,0a)»000^ 

Aroa Qf aa«3 5430 nq* ft* 

Soil ’floarliin dU 0 to vatar » « 1173 j 5 * 9 *f* 

3420 

70t{id ooll • 1071 f 117S b 2246 ];*«*f# 

AiiOssablo 5000 

Usla.fj « footing Roctlou aa tk<mi In dra^lt^ of j^roatyassad t»nk 
eritloal taoxnant will ooour In a^jotlon uRrkod (a) 


55 





HoaMUt. Kt ^oint (a) 


K « X 4 M 14,710 ln«r 

Clwok for f«* 

fo * AAJAitZ^___■ &■» pal 

0*4^9 X o.a^r X xo X 10 X i;£ 


Allomhln « ^00 


A SJiL- « MaM_ 

■ fjjJA 18,000 X .es? X xo 

Vein- l/2« ^ AT!S 0,20 

SlKiOlnf^ « il»12 • ^*09 ft, UV5 I?." 
,085 



CJmc^ie; L-lm&r at sriua^il Hadtleu. 


▼ s X- • ^Sg2__ • s*l 

44(1 12 X 0,i^7 X 10 


:aa2..aa^« 

Um.nn\ • 400,000 ft, f (fiJon |;w>vlftus dsaign} 

C 4 4J 

I * iL t'Si!7(>T • "32“ I S 47,300 ft, ijsiU# 

4 


2f * 400.000 X ^ 3,57 
47,300 


377 f/ 

'ft, of mil 


fotal soil i9#oj*intj « p.a.f, 

XMrafoara wltt4 straaa iloa* noi oiii»n,*a 41^»nalon* of footing* 






<3s 


* 


3 

I- t*l - 01 $m 



•**V^ *^**** * « . «. a Sfett* ^ 

• ^ 

«MP' M«^ % ^ «M«9 

i. *1 

•ml iw .1% 0# • ^ « 9ii«^ 


«fliit 


M B 


) 


«• id • • i 

«»i - 




% tn oivtvi# » #1 

f-w • *waa» _ • « 


«» • .tMOJAiMt 


• « 






9 






4 

I • 


f. *^1 • 








•K 






^ 4 #*^ 





4 for ^onsr<*l la^fCl7;;i^sictJ, 


Hfbliiio or ephor^t 

X 32 K oa f Ir • 6)^ 

3» S $7*4il f'S* 


Afis-iiBO 5** Vhiofesjsij 

Wl m 0*0S25 4 0*030 • 0*0926 klpo/nq, ft* 

Sin* rfo 2 |=-r * 0.0442* Cos a 0.996 

Vf •© 

* 0.472* altt® 0.222 

67.0 

CC» * 0.802 

pi « 2S® 

11 a airx 67.a x 67.8 x 0,093 (0.99S - e.sssj 

£ »>20 Isipsa. 

5_ ,.^S^ __ * 3.39 klpt/ ft. 

2frx 67,8 X 0.;!22 

2-^,-SsiL.a 66.5 |!.«.l, 

6 X 12 

^ - 3.39 f 0.092S X 67.Q x 0.902 « 2.11 JtliJ*/ ft. 

K 35.2 p.a.i* 

£ ■S-’SO-X 0«6b2 » 96.5 &lp8. rlni; toaelon In «’d*« 

z rrx 0.471 

Go * 16 a .0.925 . « 53.7 Sii^a aasuraaalon la ai,*** saryief 
2 n-X 0.0442 

of imtom. 


15«srlns; cm »11 a 3;20.0(>0 x_ r 16.6 p.s.l. 

aOl^G X 12 X 6 

Allombl« S 750< jj.o.l. In 'uoaring. 
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*vl « &4« 4« a S 
•1^ ••m a t 


•n 


•i Nr 

MbO # %t«^ • Ift 


a 1% alt • |l| 

•bU 


tIM • i% 

t** _ ^ 


• iMaai«%AitA • t9 


*n 

i l ^i^ • 


t 


iElTTCwT^ 


« tr 


n 


««« yy* a*. aMyatf*^i ^ 


ai carwf «4,iir Mi 


liaje • -ti 


la 


•yt f«M B ■litiikJL il • M 

sm^hh s-na 


•i4%^ *ua 


p« a*m.% a«T B wnaiiu 


• n « 




S - I-* 


:ala'‘ t«aslo» # 9S,S Wfluij I# * s *5* 

ii> 

OJwar on S'* (r-jeUonj ▼ « . .» 24*6 ii.s.i* 

.:01,S L. X 3 

■asuaperat ij* stosl «« U»e l/4'* ^ I3r wyo# 

00E5jr#»isiC*i iii o4j>j joabor * 53»7 k i jsn 

Allovebia 0» om&raw * j^*&0 

A * 5a>700 a m,B Ik. 

1360 

Vm 6** X 7” coi?iiir. 


( V* ;v« J 





A« prorloa'?!^ stauad mai’jM’iae.i or Sh-^ -..yawfidinf!; tiBsifjR* wlli 
b«i ba««d ftololy \ipm tha of it9V.«ol liOJd coiK»£^t9) uiMd 

i» Gf*m^ uo fitttmsgi 6vs^uai;« f ^brioatloa cqs«.s and 

labor ciJ'iait:«a (int to tim k.'’.j\ 7 vni'laiila zri>... unteo«j. fsator# affoctlnj; Xtm 

lattor oosia* 

f 

Tho total qnantl^ of otssl rods roijalrad In ths oaso ef ttm rein-* 
reread oonorota taaic is ®X,277 psaaas* tv»:t Siia iss rm&^oadltsg, total roXxtm 
ot oonorata la <446 oublo ya«lg« in Xhn cana of tijo praatrsasod ccncrota 
taaic tisa total ©f stoal roda ro^ulrad In 27t?34 pounds and U'mi 

total YOltKisi &f oonoroto la 31$ ea'slc yartU* 

Far t&s afforoT©# in qmnXlt^ of a;itarislo aad Sha 

per ooat savin-? u»,la?" prottrosaad eonstruotIon aro &b follosai 

i2*£a^*iia ajisz^ssus 

^otal tiiml e£,E 7 ?f £ 7 , 73 #- 54 , 543 # Sl>. 3:4 

Cotal ceaerato 446 <>«♦ ji# SIS ou- Td* 120 ci$* yd# 2D»6ji 

4 'feasa fliT'iroa Inclado toe addltlc?nml b&tIro i^in«0d, by nalar t^io dom 
coY«y the pr^otreasad ooj^atmistlon is pr»fort»iir.a to ttoa flat slab 
coTar of tho rolnfsroat! ccscrttw ac-nstructloji. ■':Ik 5 qumtifilaa of »r*tarlala 
rodulr'^d for tooea covers rdoao (bat Iit3l«al5t"‘ to^3 Ciijt^r col- 

tawt in too mm of ia» flat flab) ar^$ 






S ^Y.ln>i8 

total kutaal 

19,0EQ # 

i*no # 

17,910 

i*4^ 

Sot«l uonemta 

lfi9 on* yd* 

51 ou« yd* 

75 cu* yd* 

6a»5;i 


- - 








I 





mi 


•I 




m m •*« 


iJ 


t 




t 


f«i 


la mmi 





I n^r 




A«iV* 




• MK 

(•«» m :: 


i iw 


iJsrii* v.. »«w? oow-'r (il i rl a) 1. tup, v.o 

quffcavlijr o; »4tAri*i% la s-jw m.u i ■• truj 

Of tft' r^ioUv'j oawe.-fr of Ki«Wrl .i» for in> yxf i^>#9 of ss#:ii#trx*- 
tloa« Viioso fLft^roo oroi 

8^,?.77 f 49*644 f 


Tot-^kl Jtvsol 


Coaorawi 446 sa* grd* 


596 CU« v''4» 


56*655 f 

50 vU* yd* XX*iwS> 
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in ir^lCfs-UCR of t'..-* « ‘*c }s» . s-lrioa •y s.nlss?' prettra*««4 

c5C?r5,C3v*?i 'Itm. «SJf"*B«iT4lar tr*« qi-.'mlty 

f>t r-:n^lmi. ftsr tkl* ty:» of coa&trvsstlor. cowparM to 

c;jion*lt5’ rm;nXT for ooj:T#ntio Kil oonatrfCtlcs* It Is Ttn^Xlmi. %i»X 
A csfjtjjr^i’iaoTi riwlo »ci»ly on W’^s Ita-Jls 1» net in.lla«.tlVi8 ©f th« ovwrd: I 
cost* In oeswt* In*? » ccwaolfl'^ stxidy of thin a,<i%tmr Is be^'oial tiy* 

•cof^a of this i.xv8sla aa sosual cons truoilGej! coats »-«r* mX aThila^iA to 
the sathorii* 

Qa tbs Gt*i«r ijand* tho ^-resartsd fsr Gcwjioriscft jIo mt rowsl 

£4,1 ot ^9 &a.TaB;t'a,,'-->a i^ nod ualnf; pr rtroomd 'OonAtrMCtlo^> la ‘thl» 
a»*«# For tiiift pr@str.:-«jj«<l tmSt asBSioi'cl.O'Ssassc Is and ihlO' 

cGMSllty l«» of ocru3r»"i.t of prir^Tor/ liaisortaaca la. a- p3ro»mro ycs-osI# to 
O iUthln A coap«..i«hls &.^rm of 9 ^ari^; la thla psspAOt kj «» ctis# of 
tJiK *»lnf»ro«d aoa»r»-tio tsiide It mm oomt-ldorsd «difl*ie^lA to roitaa* th® 
AllORs^Xs t^jatllA sU'«ss ia oircGrsfdrc^^illAl atawtl t« p*e*l« 

or 6f put cant of ti’® i^kjaX TsXsa* for toaail® is»ir)tforO«ea(*ctb Ifot 
tiw o».rr>spoadlr!|': atitjsl la tij* pwetiesswd toate It m« posaiUlo to 
a tills# tn foil atrsASt hl^fsor «tssi taini; t^ntd ocHmAea- 

in triis o^at* 

It shoald also \m pointod cat t'.ftt Sh« l<Taor total of ths . 

straotare «aa hatiCA %m l(m»t soil boarliEv;’ prsssurj* (for tlm saw* ela« 
foetlisfia) sii/.^t h» too ceitrolliivt fa.tor in a loc^itlon of Im *i)ll 
hasrinr# 







5lio frs# %'■■»«» wS'slcsia l« widi x<> aon.icirusiltm 

*fj8 «oa«»»lv. of proirWlsf* for laiicasat in tv elrnslstfartnilAl 
foolin’ *i ’>!« %»«« of tis wNil* 

Th3S« fetors o«ld» in isovo o&s<»s, il)o 

oo*t of ooi'sftraoiim for « pr:»»'ir:>8i&04 lari. a'jS HiMI i»nd »oy« roallty 
10 iJw flours# ,.r«* nUd for <3orr#arl?ion* 

In 1^10 t;:pcKS 0 «a of of t*V3 xmoir'iSoM i •afe tiie .■tut’HJm 

atsonpl«4. to 4®olrrn h fl^.t ala^ aoiror tiain* orriatroa-oori ilV503^/ fe»i 
Wila wm to '80 tagsraoiioai fror^ « oonsiruoilon »vondpf>lnl .iso 10 

th^ jorjairor's-Ktii of a <}o.n«tt>ssal j?orO’aal-%:® of stool c,-rror to 

■’ftinlnia sow.oar:’ of dlfflrsnlt^T s5ns5<xiatoro4l ta oarryto; oal 

tol* risyalrosaonl »oai<i pra®(*nt Isaolf In tho fsbrlmi^/lon Z% 

a^lp!»r» to b# lai^rirollaai to o«t off any Of at tna Interior 

of tfis $i^m of tha «l«b* so moftor xmm rods m .m tsiUri^r ,jolat» 

«j4 %» liJ® .a«ea»ear^ farat for proatrosslv oltMr bafor© or afi»r 

•ttitiOis: of teo caa3sr»t9* nsrthar aliitiy of ird» a-lix bo ra- wl*^ 

10 4«vl»e a of orsrootto* 4lfnailti-» la or4«r iliat 

iSJ9»t’T»«<5lBf’ tinworlsG my hit to psoriiors ’'-Jiios^s cross j!®«Ucfc<£i 

SSMS irarlos wttj|» lotig'iii* 
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j.>Mr 4«3hi«ari airtosn* wwanoW*, arlr"! >iitlut», rAc jro«* 

Clam 09 . • THirihiyt, '*Tlio Tt*'i-^p3rj iwstloa ''S Milnfo^r&ad t;3«S3XTito% 
v)«©ca<t Jdltlon, V.Q^irm HUl* 

wu,l 1, Aiwsflsi*, '•TaIIj orui 4^rsitr<i»*«d GoacyaW**. JL*C*1. Je^stialf 

«wa«* ,l’i4S, 

John h* ais««, *" wlmilay Can':#"# in 

f»*lnf'5*t«d Ko* *« 

‘»C 11«al Q P'S* to AI %hm,* k*3n at to«« Ln-^» ' •» 1» 

’•elajT-'i'ca^ Ucr4ey«i» go* 4« 

,;-«it'i«.>yfjp* *»4^jr9«?itr »s»<4 U€flriOrat«» .aal-'n "od Ji&lrircraliir 

Untt«**f A*C*1* Jumf 

mr.z-*s) .^choi'cti*, !», iioln.ltiya«4 Ctmo m■£«'»» «*C«Z* A«us«a,l* 

i-Wtta, li^4S* 

*?##• 3aw«tt, **A lf»w iiiaiod or cmstiraeiiilrv ii« Is^rorewl Cor-sral# taailffs”# 

A*C»I* 

R* M. Sa«®« «BSl w* ‘Alla:’a* "iBn,u6?j«« or «‘ra»;rsff8i5%' ii^lnfaread '^oaopato 
Btiieaa cai ^aljs* HasiatJKMi# to «,'5«ar"’t t‘Vyactay»l ..wyuat* 

ms. 

S* TlaORjfWi^o^ ©f ''jftterlrA**’, i'^rt llj *Ara::lll« wo* 

C* '» RoatSf ef ;,»r!:5«tr««3«d c<B:icrat# flf.as aoai'Ola3.»S“ & ct»»l Cyiladar"'* 

E# a* Mil E* Bsaijoily 4r*, 'C&rlnlcars stni Xl^stlo rloa of 4>T«au^ aod 

C^acrota**, 1,€*I. jJasarnfeor, li'‘4S* 

A* JfTi3^r» ’IKav^f Inetollatlona of .Tolwotlva i^ialaga far ,’r>9Straaaed 
Coasrtiio T«ai?cs C&nsalr,l:r Liquid Ki*ols'», 


^•C«l* vO'-i***!* 1S44# 
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Z - ccn*.lna*d 

S* (.roii^tSS* ^nira ^*uts<A conssrwtw **r^aat4i a.0,1, 

ffourn^« iviiS* 

K* 4r. allinor ■■!R'2, I. w, C«rl«m, " l«etrio of 

tit®®!***. A»C*X« %/CKit’ii&i.ff v&TUif 

S8Ba rfr«# "aalajfo/oe^ .iir^BV.isras'’* Joati go. 




^ a 


% 




4 


•-fc. j • 


rr 


C«r 

d4ri5»tfe-| 


^ !•*# /» 


Mo 

' * i <4^ 

AS : 


- ^ L ^ -^1 

'.-J 


Cc/vrp 




CC'^ti^TcV/^LV 


kf^PVif^JT 




500^000 Gallon Vate-R Ta^k* 

vScALe- ^/e*'^l'0 

OHE'6-T 1 C f'-S" 0«C6T^ 




I 



















1 '^ 








1 






3 GjA/iTtr 





■v'-i: 

^ . 


7 ' 




nf^piuty •» 67'JO 


SOO^O OC (j^LLOM WaT£Q TflAJK 

Using PqistpesszT) C'jMcntT e W«(.l 

Hnv 

OoMt Covff 

Scale - *=/-£■'' 


"Rfitiui ■ 'sz'-c 


2V 


j / 



f j? *' II f 


Cr/if^£tJ ->V o/ne^iJ 























r> 7 a rf. rvr. 





s Cc^MCfiETB Cr)«ArreS^Kf 




»' -^fP ;:>Tt ct. ^ oo.i.^'i. ♦- 


T9fi^SFO^f 


SitM 


\\i^tiVPlNC 


AiCKii 0 


_ 

m 


□ 

c 




























I 




■h 

•i 

















